
AGENDA
CALIFORNIA TRAFFIC CONTROL DEVICES COMMITTEE (CTCDC)

December 8, 2004 meeting
Caltrans District 4

111 Grand Avenue (Parkview Room 15-700), Oakland, CA 94623
TIME 9:30 AM

ORGANIZATION ITEMS

1. Introduction
2. Approval of Minutes (August 12, 2004 Meeting)
3. Public Comments

At this time, members of the public may comment on any item not appearing on the agenda.
Matters presented under this item cannot be discussed or acted upon by the Committee at this
time.  For items appearing on the agenda, the public is invited to make comments at the time the
item is considered by the Committee.  Any person addressing the Committee will be limited to a
maximum of five (5) minutes so that all interested parties have an opportunity to speak. When
addressing Committee, please state your name, address, and business or organization you are
representing for the record.

AGENDA ITEMS

4. Public Hearing
Prior to adopting rules and regulations prescribing uniform standards and specifications for all
official traffic control devices placed pursuant to Section 21400 of the California Vehicle Code
(CVC), the Department of Transportation is required to consult with local agencies and hold
public hearings.

04-7 Yellow Change Intervals Timing for the Signals (Continued)
(Bahodri)

04-8 Railroad Preemption Signals (Introduction)
(Fisher)

02-16 Signal Warrants I and II (Continued)
(Babico)

5.  Request for Experimentation

04-9 Request to Experiment with “Watch The Road” Sign (Introduction)
Experiment Agency – Los Angles DOT) (Bahadori)

04-10 Slow for the Cone Zone Sign (Introduction)
(Meis)

04-11 Bicycle May Use full Lane (Introduction)
(Experiment Agency – City of Santa Cruz) (Borstel)
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04-12 Requests for experimentation with "Flashing Yellow Arrows" (Introduction)
Experiment Agency – City of Fullerton and Pasadena (Bahadori)

6. Discussion Items

04-E Timetable for Combining the MUTCD 2003 (Introduction)
and CA Supplement to a single document (Fisher)

04-F Section 2C.46 MUTCD 2003 (Introduction)
(Distance to place W2-1 or W2-2 Signs) (Babico)

04-G Overhead Pedestrian/School Crosswalk Signing with (Introduction)
Yellow Flashing Beacons (Babico)

7 Information Items

01-1 Bicycle Pavement Marking (Shared Lane Marking) (Continued)
(Meis)

04-5 Roundabout signs & Pavement Markings Guidance Proposal (Continued)
(Meis)

8. Next Meeting

9. Adjourn
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ITEM UNDER EXPERIMENTATION

99-12 Speed Striping FOR Smart Crosswalks (Meis)
(Experiment Agency-Caltrans D7)
Status: No update

99-13 Illuminated Pavement Markers on Median Barriers (Meis)
(Experiment Agency-Caltrans D7)
Status: The project has not been funded yet.

01-3 Pedestrian Countdown Signal Heads
(Fisher)

(Citywide Experiment request by the City of Fountain Valley)
Status: The City has submitted their final report to the Committee and has
received approval to expand the experimentation as a citywide.

01-4 Tactile Pedestrian Indicator With Audible Information (Tanda)
(Experiment request by the City of Santa Cruz)
Status: No update.

01-7 Pedestrian Countdown Signal Heads (Tanda)
(Experiment Agency-City of Oakland)
Status: The city has received approval from the FHWA and working to
acquire funds in the FY 2002-03 budget.

01-9 IN-ROADWAY WARNING LIGHTS AT R/R CROSSINGS (Meis)
(Experiment requests by CPUC in cooperation Kern Co. & City of Fresno)
Status: CPUC is in process to hire consultant firm to conduct a study.

02-2 Pedestrian Countdown Signal Heads (Tanda)
(Experiment Agency-City of Berkeley)
Status: No update.

02-4 Pedestrian Countdown Signal Heads (Larsen)
(Experiment request by the County of San Luis Obispo)
Status: No update

02-15 Radar Guided Dynamic Curve Warning System (Meis)
(Experimentation Agency – Caltrans D5)

03-1 Speed Feedback (Radar Speed) Sign (Fisher)
(Experimentation Agency – City of Whittier)

03-4 Radar Speed Sign (Borstel)
(Experiment Agency – City of Vacaville)
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03-5 Radar Speed Sign (Borstel)
(Experiment Agency – City of San Mateo

03-6 Radar Speed Sign (Borstel)
(Experiment Agency – City of San Jose)
Status: City of San Jose planned to conduct the study next fall for the school
radar signs that San Jose installed this past fall.

03-13 Variable Speed Limit Sign (Borstel)
(Experiment Request by the City of Campbell)

03-14 Numbering of Signalized Intersections (Babico)
(Experiment Request by the CVAG)

03-15 Radar Speed Sign (Borstel)
(Experiment Request by the City of Freemont)



CTCDC AGENDA December 8, 2004 Page 5 of 55

STATUS OF CALTRANS ACTION ON PAST ITEMS

Item 01-1 U-TURN SIGNAL HEADS INDICATOR
Caltrans will develop appropriate standards to ensure visibility and make
the U-turn signal head indicator an official traffic control device by inclusion
in the Caltrans Supplement.

Item 00-4 USE OF RAISED PAVEMENT MARKERS IN TRANSVERSE PATTERN
Caltrans will take appropriate action on the recommendation made by the
Committee.

Item 02-3 RIGHT EDGELINE
Caltrans will take appropriate action on the recommendation made by the
Committee.
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04-7 Yellow Change Intervals Timing for the Signals

In the meeting of August 12, 2004, the CTCDC upon discussing the “Yellow Change Intervals
Timing for the Signals” matter formed a subcommittee to review this issue, develop
recommendations and report back to the CTCDC in the December 2004 meeting.  The
subcommittee has completed its work, and the following report outlines the subcommittee’s
discussion and recommendations.

A Report on Yellow Change Interval Timing
In California

Prepared by a Subcommittee
formed by the

California Traffic Control Devices Committee (CTCDC)

October 2004

Members of the Subcommittee:

Hamid Bahadori
Principal Transportation Engineer / Automobile Club of Southern California

Farhad Mansourian
Director of Public Works / Marin County

Gerry Meis
Manager, Division of Traffic Operations/Caltrans HQ

Ahmad Rastegarpour
Chief, Transportation Management Operational Systems and Software Development Branch /

Caltrans HQ

Mark Greenwood
City Engineer / City of Palm Desert

George Allen
City Traffic Engineer / City of Garden Grove

Marianne Milligan
Senior Deputy City Attorney / City of Costa Mesa

Tim Chang
Legislative Counsel / Automobile Club of Southern California
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Yellow Change Interval Clearance Timing
A Report to the California Traffic Control Devices Committee (CTCDC)
____________________________________________________________________________
A. Background

Municipalities in California have been traditionally using the Caltrans Traffic Manual (recently
replaced with the 2003 edition of the MUTCD (Manual on Uniform Traffic Control Devices) as
amended with the California Supplement).  Signal timing practitioners use table 4D-102 of the
California Supplement (which recently replaced Table 9-1 of the Traffic Manual; only in
numbering designation and not in content) that recommends minimum timings for the yellow
change interval based on the “Approach Speed” of the vehicles.  However, the 2003 MUTCD
and the California Supplement do not offer a clear definition of “Approach Speed”, and it also
remains silent on whether these minimum timings should also equally apply to protected left-turn
phases.  Due to these ambiguities, municipalities in California have different interpretations on
both questions.

Although the need for clarification of these issues has been discussed for a long time, the recent
increase in the installation of the automated red-light photo enforcement devices, and the change
in the state law, has made this a more urgent issue to be addressed by the California Traffic
Control Devices Committee (CTCDC) to develop a uniform policy for use in California.

With the passage of the AB 1022, the following section was added to the California Vehicle
Code (CVC):

21455.7. (a) At an intersection at which there is an automated enforcement system in
operation, the minimum yellow light change interval shall be established in accordance
with the Traffic Manual of the Department of Transportation.

However, the different interpretations of the Traffic Manual (now Table 4D-102 of California
Supplement) has not only resulted in legal challenges to the tickets issued by the automated
devices, with some being successful, it has also created confusion among municipalities using
theses devices as to what “legally defensible” yellow change interval timings are.

In order to address these issues the following two questions need to be answered:

1. Should the "approach speed" be more clearly defined, and if so how; i.e., posted speed limit,
85th percentile speed, etc?

2. Should the same "approach speed" be used to establish the minimum yellow change interval
for all movements including the left turns?  If not, how should the recommended minimums
be adjusted for the protected left turn phases?

In their meeting of August 12, 2004, the CTCDC upon discussing this matter formed a
subcommittee to review this issue, develop recommendations and report back to the Committee
in the next meeting.  This report outlines the subcommittee’s discussions and recommendations.
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Yellow Change Interval Clearance Timing
A Report to the California Traffic Control Devices Committee (CTCDC)
____________________________________________________________________________

B. Discussion

“At the termination of a green phase, motorists approaching a signalized intersection are advised
by a yellow signal indication that the red interval is about to commence.  The speed and location
of some approaching vehicles will be such that they can stop safely at the stop line; others will
have to continue at their speed or even accelerate into or through the intersection.  The minimum
length of the clearance interval (which may include an all-red interval after the yellow
indication) should accommodate both situations and eliminate the possibility of a dilemma zone
in which a driver can neither stop safely nor legally proceed into or through the intersection.”
(Transportation and Traffic Engineering Handbook; Second Edition; Institute of Transportation
Engineers; p. 756)  However, the calculation of adequate timing for the yellow change interval
has been the subject of many engineering and research studies resulting in various methodologies
and formulas.

In facing this challenge, California is not alone.  As Philip Tarnoff, a nationally recognized
authority on signal timing acknowledges: “Although the calculation and implementation of
traffic signal clearance intervals is relatively straightforward, a surprising number of issues are
associated with their use.” (Traffic Signal Clearance Intervals; Tarnoff, Philip; ITE Journal;
April 2004).  He further explains that part of the challenge might be due to the fact that “there are
at least three techniques in use for calculation of yellow time. (There are four if one counts the
third term of the kinematic equation as an alternative.)”  In his conclusion, Tarnoff acknowledges
that  “the lack of national uniformity is due to historical usage and the need to accommodate
local conditions.”

Although a technical discussion of the merits of each of these methodologies is a worthy effort,
that debate is beyond the scope of the subcommittee, as the CVC Section 21455.7 has clearly
assigned the Caltrans Traffic Manual as the authority for calculation of the yellow change
interval timing.  Therefore, for the all discussions in this report, Table 4D-102 of the California
Supplement (which recently replaced Table 9-1 of Traffic Manual), and the methodology used to
calculate its recommended values are considered as the only valid methodology for the State of
California.

This assumption will focus the extent of the review and recommendations of this report to only
establishing a clear, concise and uniform definition of the “Approach Speed”, and the need for
any adjustments to the Table 4D-102 minimum yellow timing values for the protected left-turn
phases.

Approach Speed

Lack of a clear definition of “Approach Speed” in the 2003 MUTCD and California Supplement
might have been intentional by the original authors to offer flexibility to practitioners to
accommodate specific intersection needs.  However, regardless of the authors’ intent, the
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Yellow Change Interval Clearance Timing
A Report to the California Traffic Control Devices Committee (CTCDC)
____________________________________________________________________________
outcome of this flexibility is an inconsistency in calculation of the yellow change interval
clearance time among different agencies, and even different assumptions for the “Approach
Speed” by the same agency at different intersections within their jurisdiction.  This is not a
desirable situation and has also legal implications for the intersections that use automated red-
light photo enforcement.

In developing a concise and uniform definition for the “Approach Speed”, traffic safety must be
the paramount concern with secondary considerations given to operational issues such as cycle
lengths and avoidance of undue lost time for the available green phases.  Furthermore, practical
implications of this definition such as availability of data, speed measurements and uniformity of
application need to be considered as well.

The following alternatives were developed and discussed by the subcommittee as definitions of
the “Approach Speed”:

1. Use posted speed limit as “Approach Speed”

The most obvious and the simplest to use alternative will be to simply define the “Approach
Speed” as the posted speed limit, or the prima facie speed for un-posted arterials.  An advantage
of using the posted speed is its availability for the filed practitioners.  If the arterial has a posted
speed limit, a field technician can simply use the posted speed limit in application of Table 4D-
102 to determine the yellow change interval.  For arterials that do not have a posted speed limit,
the CVC assigns the prima facie speed, which is commonly known and can be applied in using
the Table 4D-102.

Another advantage of using the posted speed limit as “Approach Speed” is that this is the
“legally established” speed for the arterial, and may be more defensible in courts for cases
involving the automated red-light violation tickets.

However, this approach may not offer the safest condition for approaching vehicles, and will
generally result in a shorter yellow change interval. For example, the City of Costa Mesa found
80% of posted speed limits having higher 85th percentile speeds (132 locations out of 165 total
speed surveyed locations). On a cumulative citywide scale, the City found that the posted speed
averaged 2.78 MPH less than the 85th percentile.

Posted speed limits are usually a few miles below the measured 85th percentile speeds, as they
are rounded downward to the nearest 5-mile increment of the 85th percentile speed, as defined in
Section 8 of Traffic Manual.  Additionally, in many locations due to local concerns or to
accommodate community desires, the posted speed limits are lowered using the provision of
“conditions not readily apparent to the drivers” such as proximity to schools, presence of
pedestrians or equestrian,  etc.  Therefore, exclusively applying the posted speed limit for
calculation of the yellow clearance time may not achieve the goal of eliminating the dilemma
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and may cause trap conditions by forcing motorists in an unsafe manner into intersections, or
sudden and unexpected stops resulting in a higher number of rear-end collisions.

Some members of the subcommittee argued that despite these facts, the variance between the
“posted” speed and the 85th percentile speed is, in the great majority of cases, within a range of 0
to 4 MPH, and given that intersection approach speeds are typically less than the mid-block 85th

percentile speeds, a compromise to safety through applying the “posted” speed limit may not be
significant due to such relatively small variations.   However, in many cases the posted speed
limit could be lower than the 85th percentile by as much as 9 MPH.  In those cases using the
posted speed limit to determine the minimum yellow change interval will obviously have an
adverse effect on traffic safety. These circumstances would also require special engineering
judgment beyond the simple determination of yellow timing based solely on the posted speed
limit.

They further argued that the posted speed is the speed adopted for the roadway segment as
designated by the responsible legislative body, and is established as the law to be obeyed.
Assuming proper engineering studies are the basis, the posted speed limit supercedes all
supporting data including the 85th percentile speeds. The 85th percentile is only one factor in
establishing the legal speed limit. Even though the posted limit is generally based on 15% of
drivers exceeding it, it is established as the legal limit. Therefore, they were concerned that using
any speed higher than the “posted speed” begs the question if engineers should be expected to
use a higher speed, than what has been determined to be “legal”, to determine the yellow
clearance.

However, others argued that using speeds higher than posted speed limits for operational
purposes such as signal coordination projects is a rather common practice in many jurisdictions.
Nonetheless, it was equally argued that given the liability implications in applying higher travel
speeds to coordinate signals, signal timing engineers in most cases do not exceed the posted
speed limit threshold when developing coordination programs.

Another counter argument to this proposal was also made by other subcommittee members
suggesting that the primary objective of using 85th percentile speed to reach at a “legally posted
speed limit” is a regulatory function, versus using it to “calculate the minimum yellow change
interval” which is to enhance traffic safety through providing adequate clearance timing.
Therefore, the objectives of these two activities are inherently different, and this argument may
not be applicable.

They suggested that the “posted speed limits” are generally established lower than the 85th

percentile speed to encourage motorists to drive at lower speeds, and to give a tool to the law
enforcement officers to lower traffic speed through punitive measures.  However, in using any
speed to calculate the minimum yellow change interval, the goal is to maximize the yellow
timing to improve traffic safety. Chapter 8 of the Traffic Manual clearly defines that the speed
limit should normally be established “at the first five mile per hour increment “below” the 85th
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percentile speed.” The Manual further states that, “speed limits set at or slightly below the 85th

percentile speed provide law enforcement officers with a means of controlling drivers who will
not conform to what the majority considers reasonable or prudent.” Where posted speed limits
demonstrably vary from the 85th percentile, these locations constitute a speed trap and are
typically not enforceable nor found credible in court proceedings.

Therefore, it was suggested that using the “posted speed limit” might not achieve the primary
goal of yellow change interval timing, which is maximizing motorists’ decision time to improve
traffic safety.

A fundamental question remained unanswered, due to lack of data, as to whether the application of the
“posted speed limit” to establish yellow clearance may adversely affect traffic safety or create dilemma
zones for motorists.

Applying the posted speed to determine yellow clearance has been the standard practice among many
agencies. The traffic engineering profession recognizes that this application is commonly supplemented,
without any specific guidelines for these adjustments, to cover potential anomalies in approach speed.

Based on such applications of the posted speed limit, enforcement agencies acknowledge that motorists
have had adequate time to react to the yellow change interval. Legal challenges are rarely encountered
where a defendant disputes the adequacy of yellow time based on the appropriately set posted speed
limit. In most recent red light running court hearings, where yellow interval settings are debated, the focus
has been mostly on discrepancies in yellow timing “methodology” and not the deficiencies in yellow time
itself. This discrepancy in yellow timing “methodology” is the impetus for establishing clearer approach
speed standards.

Therefore if the historical application of posted speed to determine yellow clearance is typically not found
deficient, and given the posted speed limit is the agency established legal speed, then it can be argued
that the posted speed limit should be the standard criteria for “Approach Speed”.

However, the opponents of this alternative still argued that using the “posted speed limit” to determine the
yellow change interval would compromise traffic safety by providing inadequate yellow times.

2. Use the 85th percentile speed as “Approach Speed”

Another alternative to define “Approach Speed” is to use the actual 85th percentile speed as the
“Approach Speed”.  Although this approach may address many of the safety concerns, it has
several constraints in its actual application.

First, the 85th percentile speed is a “raw” number and seldom is at exact 5-MPH increment that is
needed in the application of Table 4D-102.  Therefore, some kind of adjustment to the precise
85th percentile speed must be made to make it useful in determining the minimum yellow change
interval value in Table 4D-102.  This adjustment should be in “rounding” of the 85th percentile
speed to the nearest (up or down) 5-mile increment.  To improve traffic safety, it will be
desirable to round up the 85th percentile speed to the nearest 5-mile increment, as it will yield a
higher value for the minimum yellow change interval.



CTCDC AGENDA December 8, 2004 Page 12 of 55

Yellow Change Interval Clearance Timing
A Report to the California Traffic Control Devices Committee (CTCDC)
____________________________________________________________________________
Second, speed surveys to determine the 85th percentile speed are mostly taken away from the
proximity of signalized intersections to benefit from the relatively free flow conditions.  An
argument may be made that these speeds, as a result, are not truly representative of the speed of
vehicles approaching the traffic signal. The correct definition of “Approach Speed” is the speed
of vehicles approaching the signalized intersection, which is invariably different that the mid-
block travel speed obtained from standard speed studies. Therefore; a true representation of the
approach speed based on the 85th percentile would require that separate speed surveys be
conducted at the approaches of each intersection, which would then comply with the correct
intent and more critically, be “legally defensible”. The effort to compile this extent of speed data
for each intersection approach would be well beyond the capability of most agencies.

It was also suggested that speed surveys, especially in larger jurisdictions, are normally
conducted and maintained by different group of staff than those responsible for signal operations.
Therefore, the 85th percentile speed information may not be readily available to signal operations
staff.  However, such situations are simply not acceptable, and any agency experiencing such
situation needs to take corrective steps to remedy it.  However, at freeway ramp intersections
where Caltrans is responsible for the maintenance and timing for the traffic signals, while the
arterial approaches are owned and maintained by local jurisdictions, this may pose some serious
inter-jurisdictional and logistical challenges.

It was also argued that the 85% typically change with each radar study, and so creates a moving
target. Such ongoing changes in clearance time may cause complications with extended court
proceedings and with signal timing and maintenance personnel. As an example, the City of Costa
Mesa compared radar speed surveys from 1999 and 2004 and found an overall average vehicle
speed change of 2.6 MPH, with 15% of studied locations changing by 5 MPH or greater. This
range of variation and associated implications in changing the yellow clearance would have
negative consequences relative to operations, maintenance and liability. A more remote
possibility, litigation actions may capitalize on this variance by contesting an existing 85% study
through conducting new 85% findings and would make it easier to defendants to challenge the
validity of the survey.  However, changes in prevailing speeds should continuously be monitored
by the local traffic engineering staff, and appropriate operational adjustments, such as signal
timing, need to be taken to ensure the most efficient and safest traffic flow conditions.
Nonetheless, applying the 85th may result in significantly more changes to yellow clearance time
on an ongoing basis with associated increased potential in litigation exposure; whereas, use of
the posted speed limit may minimize timing variations should continued application of the
posted speed be determined safe as is generally acknowledged.

Some members of the subcommittee argued that the agency adopted posted speed limit would
provide less variability and volatility.  They believed that during the 5 to 7 year transition periods
when speed studies are re-assessed as legally required, yellow timings will inevitably change per
city, county and state agencies potentially on a wide scale, and discrepancies could lend to legal
problems. Additionally should the 85th be applied, any corridor operating under a consistently
posted speed limit would likely require different yellow clearance times for each signalized
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intersection, given the fact that the 85th percentile is inevitably different for every segment of the
corridor. This probable “inconsistency” in yellow clearance times along an extended roadway
posted at a common speed limit would create varying expectations for motorists and contribute
to legal disputes.

It was further argued that the 85th percentile speed still does not account for the 15% of motorists
exceeding this theoretical limit anyway. Safety factors for motorists within this 15% margin
would remain unrecognized by adjustments to the clearance time, similar to those travelling over
the “posted speed limit”, if that speed is used as the “Approach Speed”; therefore, using the 85th

percentile speed will not completely resolve the safety concerns associated with the use of
“posted speed limit” anyway.

Nonetheless, in using the 85th percentile speed as “Approach Speed”, the question of adjustments
still remained to be decided.  The subcommittee discussed the following two alternatives for
such adjustments:

A. Simply round up the 85th percentile speed to the nearest 5-mile increment, and use that
value as the “Approach Speed” in using Table 4D-102.

B. Start with the 85th percentile, and allow for engineering judgement, similar to what is
used in determining the posted speed limit, in defining the “Approach Speed”.

The proponents of Alternative “A” argued that this would maximize traffic safety in reaching a
higher value for the minimum yellow change interval in Table 4D-102.

Others argued that Alternative “A” will be too restrictive and will take away flexibility from
field practitioners in accounting for specific field conditions.

However, it was suggested that adopting Alternative “B” will probably result in a situation
similar to the current practice as it still does not recommend a specific set of guidelines for
adjustments to the 85th percentile speed.  This will result in different jurisdictions using different
criteria resulting in different definitions of “Approach Speed”.   Furthermore, this approach may
still not help the legal dilemma for the intersections that have automated red-light enforcement
devices.

In discussing Alternative “A”, some members of the subcommittee argued that rounding of the
85th percentile speed should be done to the “nearest 5-MPH increment”, while others suggest that
it must always be “rounded up” to provide for a longer yellow change interval; therefore,
improving traffic safety.

The majority of subcommittee members believed that Alternative “B” will not resolve the
current situation and it will still result in using a variety of methods, in the name of “engineering
judgement”, and will not be an improvement to the existing practice in determining the yellow
change interval.
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The subcommittee unanimously opposed the idea of developing a more restrictive set of
guidelines for those intersections.

3. Use posted speed limit plus 5 miles as “Approach Speed”

This alternative has the benefit of using the readily available posted speed limits while
addressing the safety concerns of using the posted speed limit directly for calculation of the
yellow clearance timings.  This may be a more conservative approach compared to alternatives 1
and 2, and will result in a higher value for the yellow phase.  This may improve traffic safety, but
may adversely reduce the efficiency of the signalized intersections by allocating more time to the
yellow clearance at the expense of shorter green phases. Engineers have recognized that yellow
clearance time operationally serves as an extension of the effective green time for the motoring
public; therefore, this impact may not be significant. However this approach is in opposition to
the premise that the agency adopted posted speed limit is the speed limit recognized by law.

The subcommittee unanimously opposed this alternative.

4. Develop a hybrid alternative for different conditions

In order to maintain flexibility for the field practitioners while having a uniform standard
throughout California, it may be desirable to develop a hybrid alternative to accommodate
various filed conditions.  This alternative incorporates a combination of the three aforementioned
options and recommends specific guidelines for their respective uses.

As an example, one alternative could be to apply the higher of either the posted speed limit or the
85th percentile. Another alternative could be to apply the 5-MPH incremental increase to either of
the higher values to provide a potential increase in safety. In either case, this could lead to
inconsistencies in application, complications with signal engineers and maintenance personnel
and potential legal issues.

The subcommittee did not support this alternative.

5. Do Nothing Alternative

It was also suggested that a more specific definition of approach speed might lead to a
constrained and controversial policy. Furthermore, the flexibility of the current standard has been
adequate prior to introduction of red-light citation disputes, and the judicial system may require
further education on the efficacy of the current standard. Accordingly a "do nothing" alternative
was proposed, assuming that nothing may be "broken" requiring a “fix”. Therefore, different
methods may be used by different agencies as is currently the case, including:
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1. Posted limit – An agency legally set limit typically based on a speed study.
2. 85th Percentile (rounded) - Based on an engineering field survey.
3. 85th Percentile rounded up – (slightly more conservative than the engineering survey).
4. Posted plus 5 mph – (More conservative and comparable to the 85th)

Under this scenario, each agency would be responsible to defend its own policies and practices
for timing of the yellow change intervals at the traffic signals within its jurisdiction.

The subcommittee members with legal expertise found this alternative unacceptable given their
experience in attempting to defend State yellow clearance/approach speed standards that lack
clarity and consistency in application.

Adjustments for protected left-turn phases

The 2003 MUTCD and California Supplement do not make any recommendations regarding the
reduction of the minimum yellow clearance timings shown in Table 4D-102.  However, it is a
common practice among practitioners to use a smaller value for the protected left turn phases
compared to the through movements for the same approach.  This practice is mostly for allowing
more time for the green time.  It is also argued that the left turning vehicles have a lower
“Approach Speed” compared to those who travel straight through the intersection.  Although this
argument may be true for many cases, it may not be the case for relatively long left turn pockets
and/or the left turn pockets having long transitions in excess of 120’ on wide arterials, especially
for 2-lane left turn pockets.

While the vehicles may actually lower their speed when making their left turns through the
intersection, that lowered speed is lower than the speed at which the vehicles are approaching the
intersection when they are within the dilemma zone.  Since the primary reason for the yellow
clearance is the elimination of the “dilemma zone”, using the lower
turning speed of vehicles while making the turn may not be an appropriate approach to calculate
the minimum yellow change interval for left turning vehicles.

Many agencies in California use a 25 MPH “Approach Speed” for the left run phases resulting in
a minimum 3-second yellow change interval for left turn phases.  Although this value may be
appropriate in most cases, it is not adequate for all cases.  Furthermore, this downward
adjustment is neither recommended nor supported in any shape or form by the 2003 MUTCD
and California Supplement.

Limited data and field observations by some jurisdictions such as City of Garden Grove have
resulted in that jurisdiction’s increase of the minimum yellow timing to 3.2 seconds, which
corresponds to a 30 MPH “Approach Speed” in Table 4D-102.  However, under that approach,
still all left turn phases are treated equally regardless of the intersection geometry, number of left
turn pockets, length of transition, and other field conditions.  Increasing the minimum yellow
timing for all left turn pockets from 3 seconds to 3.2 seconds definitely improves traffic safety,
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but it still may not address many field conditions, as discussed previously in this section, where
the “Approach Speed” of left turning vehicles may be closer to 35 MPH requiring a minimum
3.6 seconds yellow clearance timing.

Furthermore, since neither 2003 MUTCD nor the California Supplement make any reference for
allowing a lower “Approach Speed” for the protected left turn phases, any lowering of the
minimum yellow times as recommended in Table 4D-102, may face a serious legal challenge at
locations with automated red-light photo enforcement.  This further confirms the need and
urgency for development of a uniform policy by the CTCDC.

Although establishing an across the board minimum yellow timing for all protected left turn
phases may be the easiest and least controversial solution to this situation, it will not necessarily
be in the best interest of traffic safety.

The subcommittee in addressing this matter considered variations of tiered approaches.  The
following two concepts, just as examples, were discussed:

Concept 1:

• For protected left phases where there is only a single left turn pocket that is no longer
than 250 feet with a transition not exceeding 120 feet, the minimum yellow clearance
interval shall be 3.2 seconds.

• For protected left turn phases where there is a double or triple left turn pocket, or where
there is a single pocket longer than 250 feet, and for all cases where the transition
exceeds 120 feet, the minimum yellow clearance interval shall be 3.6 seconds.

•  For all conditions where the posted or prima facie speed limit on the approach leg is 25
MPH, using a 3-second minimum yellow time for protected left turn phases is allowed.

Concept 2:

• 3.2 second minimum yellow, with consideration of geometric and operational intersection
approach factors.

• 3.6 second minimum yellow where adjacent through lane speeds are greater than 40
MPH, with consideration of geometric and operational intersection approach factors.

• 25 MPH or Prima Facie speed limits – Minimum 3-second yellow, with consideration of
geometric and operational intersection approach factors.

Although the subcommittee unanimously agreed on the rationale behind any possible
adjustments to the minimum yellow change interval values in Table 4D-012 when applied to the
protected left-turn phases, the subcommittee believed that establishing any guidelines for such
adjustments in absence of extensive field observations and research can not be supported.
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Therefore, the subcommittee did not recommend any changes to the 2003 MUTCD/California
Supplement, and absent any such changes, any reduction in the yellow time for protected left
turns, compared to through movements, is till an unjustified adjustment subject to legal
challenges, especially in red-light photo enforcement cases.

However, the Subcommittee is aware of the fact that the majority of agencies set lower yellow
clearance times for protected left-turn movements than for through movements, and they may
soon face legal challenges for citations issues by the automated red-light enforcement devices.
Such legal challenges may force the urgency of this issue.

C. Legal Issues

Regulations that relate to the “uniform standards and specifications for official traffic control
devices pursuant to Section 21400 of the Vehicle Code” are specifically exempted from the
Administrative Law provisions of California Government Code section 11340 et. seq.  This
means that those items specifically exempted do not need to be approved through the Office of
Administrative Law established by the State Legislature. Furthermore, the Department of
Transportation is authorized to “adopt rules and regulations prescribing uniform standards and
specifications for all official traffic control devices. . .”  (See California Vehicle Code section
21400.)

Therefore, the Legislature has given the Department of Transportation express authority to
promulgate rules and regulations regarding uniform standards and specifications for traffic
control devices, which rules and regulations constitute the Traffic Manual.

California Vehicle Code (CVC) section 21455.7 reads as follows:

21455.7. (a) At an intersection at which there is an automated enforcement system in
operation, the minimum yellow light change interval shall be established in accordance
with the Traffic Manual of the Department of Transportation.

In general when a provision of a State statute references another statute or incorporates another
“living” document, such as the Traffic Manual, that is subject to change through either through
legislative act or administrative process, it implidely recognizes that the statue statute or
document incorporated may change from time to time and automatically includes any subsequent
changes to the statute or document referred to.  This is usually accomplished by including the
phrase “or as may be amended from time to time” (i.e., as established in accordance with the
Traffic Manual of the Department of Transportation, as may be amended from time to time.”).
However, in this case this phrase is not included in the text of the statute.  Nonetheless, it is
understood that the statute would still incorporate any subsequent changes made to the
referenced document such as the recent replacement of the Traffic Manual with the 2003 MUTC
and California Supplement and does not require further legislative action.
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The recommendations of this report, when adopted by the CTCDC, will also be in compliance
with the essence and intent of the CVC section 21455.7, and will not require any further
legislative action.

However, to further reinforce and clarify this matter, additional language may be suggested in
the next legislative cycle in a transportation omnibus bill without the need for introduction of any
direct or specific bills.

D. Recommendations

The subcommittee unanimously agreed that the existing situation and lack of a specific definition
for “Approach Speed” in Table 4D-102 is not acceptable.

However, the subcommittee could not reach unanimous consent on a single definition for
“Approach Speed”, and decided to forward this report with the following three alternative
recommendations to the California Traffic Control Devices Committee (CTCDC) for a final
decision:

A. For all applications of Table 4D-102 for determination of the minimum yellow change
interval, “Approach Speed” is the posted speed limit, or the prima facie speed limit
established by the California Vehicle Code (CVC) in absence of a posted speed limit.

B. For all applications of Table 4D-102 for determination of the minimum yellow change
interval, “Approach Speed” is the most recent 85th percentile speed rounded to the nearest
5-MPH increment, for each intersection approach.

C. For all applications of Table 4D-102 for determination of the minimum yellow change
interval, “Approach Speed” is the most recent 85th percentile speed rounded up to the
nearest 5 MPH increment, for each intersection approach.

Alternatives B and C are only different in recommending rounding of the 85th percentile speed to
either “nearest 5 MPH increment” or “rounding up to the nearest 5 MPH increment”,
respectively.
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The following are revised Sections 8B.06 and 10C.09 and revised Figures 8B-3, 10C-2 as
discussed with the California Public Utilities representatives on August 11, 2004.

Section 8B.06 Turn Restrictions During Preemption
Guidance:
At a signalized intersection that is located within 60 m (200 ft) of a highway-rail grade crossing, measured from the
edge of the track to the edge of the roadway, where the intersection traffic control signals are preempted by the
approach of a train, all existing turning movements toward the highway-rail grade crossing should be prohibited
during the signal preemption sequences.
Option:
A blank-out or changeable message sign and/or appropriate highway traffic signal indication or other similar type
sign may be used to prohibit turning movements toward the highway-rail grade crossing during preemption. The R3-
1a and R3-2a signs shown in Figure 8B-3 may be used for this purpose The R3-1, R3-2 and R5-1 signs shown in
Figures 2B-3 and 2B-9 may be used for this purpose.
Standard:
Turn prohibition signs that are associated with preemption shall be visible only when the
highway-rail grade crossing restriction is in effect.
Delete the R3-1a and R3-2a signs from the following Figure 8B-3:

Revised
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Section 10C.09 Light Rail Transit-Activated Blank-Out Turn Prohibition Signs (R3-1a, R3-
2a R3-1, R3-2 and R5-1)

Support:
Light rail transit operations can include the use of activated blank-out sign technology for turn prohibition
(R3-1a, R3-2a R3-1, R3-2 and R5-1) signs (see Figure 10C-2). The signs are typically used on roads
paralleling a semiexclusive or mixed-use light rail transit alignment where road users might turn across
the light rail transit tracks. A blank-out sign displays its message only when activated. When not
activated, the sign face is blank.

Guidance:
A light rail transit-activated blank-out turn prohibition sign should be used where an intersection adjacent
to a highway-light rail transit crossing is controlled by STOP signs, or is controlled by traffic control
signals with permissive turn movements for road users crossing the tracks.

Option:
A light rail transit-activated blank-out turn prohibition sign may be used for turning movements that cross
the tracks.

As an alternative to light rail transit-activated blank-out turn prohibition signs at intersections with traffic
control signals, exclusive traffic control signal phases such that all movements that cross the tracks have a
red indication may be used in combination with NO TURN ON RED (R10-11a) signs.

Standard:
Turn prohibition signs that are associated with preemption shall be visible only when the
highwaylight rail transit grade crossing restriction is in effect.
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During the August 2004 CTCDC meeting it was suggested to revise MUTCD 2003 Section 4C.01 to
make clear to users.  The strike out text will be replaced with red color text and this Section will be
included in the California Supplement.

MUTCD 2003, Section 4C.01

Option:
At an intersection with a high volume of left-turn traffic from the major street, the signal warrant analysis
may be performed in a manner that considers the higher of the major-street left-turn volumes as the
“minor street” volume and the corresponding single direction of opposing traffic on the major street as the
“major-street” volume that considers the higher of the major-street left-turn volumes plus the higher-
volume minor-street approach as the "minor street" volume and both approaches of the major street
minus the higher of the major-street left-turn volume as the "major street" volume.

For signal warrants analysis, bicyclists may be counted as either vehicles or pedestrians.
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Request For Experimentation

04-9 Request to Experiment with “Watch The Road” sign P 1 of 6
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PROPOSAL

The California Department of Transportation is requesting authority from the California Traffic
Control Devices Committee (CTCDC) to experiment with “Slow for the Cone Zone”
construction signs as part of the statewide “Slow for the Cone Zone” education and public
awareness campaign. The experiment will test the effectiveness of safety slogan signs in
construction areas as part of a larger traffic safety media campaign.

BACKGROUND

In the past six years, nearly 35,000 highway work zone collisions have occurred within
California.  Of this number, 293 people were killed and more than 17,000 were injured.
Additionally, the Department has reported 161 highway employee fatalities since 1924.
Highway workers say that for every collision, there are numerous close calls, underscoring the
magnitude of the problem.  The overwhelming consensus among highway workers and law
enforcement officials is that motorists simply do not slow down and drive with caution in
highway work zones.

And, without educating and reaching out to the California citizens statewide, the problem is
expected to get worse.  The number of vehicle miles traveled (VMT) on the California highway
system has increased by 16% in the last seven years and is projected to increase another 18% in
the next three years.

An additional factor is the number of teen drivers on the roadways.  Approximately 17,000 teen
drivers receive new driver’s licenses each month in California.  It is important to educate these
inexperienced drivers about the dangers inherent to themselves and highway workers in work
zones.

The additional traffic congestion will create a need for more night work in light of Caltrans’
commitment to minimize the amount of delay to motorists due to construction and maintenance
activities.  Reduced visibility at night and the increased number of motorist driving while
fatigued or impaired by alcohol or drugs will create additional hazards for motorists and workers
in construction zones.

Meanwhile, with responsibility for more than 50,000 lane-miles of California highway, Caltrans
is faced with building and maintaining one of the largest transportation systems in the world.

Finally, there are increasing incidents of road rage reported by Caltrans and CHP field personnel.
More and more, highway workers are observing aggressive and reckless driving by motorists
incensed by traffic congestion, whether it is caused by roadwork, a collision or typical rush-hour
delays.

The collision of these factors is inevitable; more cars, dangerous roadwork, more congestion, and
shorter tempers.  The number of collisions in work zones can be expected to show significant
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increases unless motorists across California are educated and their driving behaviors are
modified.

As shown in the chart below, the three years prior to implementation of the pilot “Slow for the
Cone Zone” campaign reflected significantly higher in numbers of collisions, injuries and
fatalities than the three years during the campaign.  The positive impact of that campaign is well
documented in public surveys.

YEARS TOTAL
COLLISIONS

FATAL
COLLISIONS

INJURY
COLLISIONS

NUMBER OF
FATALITIES

NUMBER OF
INJURIES

1997 –1999 (3
YEARS PRIOR TO
SLOW FOR CONE
ZONE CAMPAIGN)

19,092 128 5,962 159 9,915

2000-2002 (3
YEARS DURING
SLOW FOR CONE
ZONE CAMPAIGN)

15,367 117 4,610 134 7,587

MEASURED
IMPROVEMENT

3,725 11 1,352 25 2,328

Over the next two years, Caltrans will be expanding that campaign statewide, which will include
radio spots, television commercials, billboards, bus ads, etc.

As part of that campaign, the Department proposes to experiment with road signs in construction
zones to remind motorists at the most critical time, while they are entering a construction zone,
to “Slow for the Cone Zone.”  The signs will be used in combination with speed feedback signs
so that motorists are aware of the speed limit, as well as their actual speed.

The Department will be working with UC Berkeley researchers to conduct before and after
studies to measure the effectiveness of the road signs used in construction zones.
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04-11 Bicycle May Use Full Lane P 1 of 3

City of Santa Cruz
Experimentation Request

“Bikes May Use Full Lane” Sign

Problem.

Section 21202 (a) of the California Vehicle Code allows a bicyclist to leave the right-
hand edge of the roadway when reasonably necessary to avoid conditions that make it
unsafe to continue to do so.  A substandard width lane is listed as one of these
conditions.  “Share The Road” and “Roadway Narrows” are signs traditionally used in
this context.  However, neither of these signs explicitly advises the bicyclist or the
motorist what their proper behavior should be in this circumstance.  This creates an
environment of unpredictability on the part of both roadway users and could contribute
to collisions.

Proposed Sign.

Roadway users need more information about how to handle this situation.  A
substandard width lane (conventionally considered to be 14’ or less) does not allow
enough room for a motorist to pass a bicyclist within the lane.  If the bicyclist moves
left toward the center of the lane it is an indication to the motorist that the bicyclist
needs more room to travel safely.  The motorist then must wait until conditions allow to
move into the adjacent lane or to pass the bicyclist.

The proposed sign, “Bikes May Use Full Lane”, gives clear direction to bicyclists as well
as motorists for the bicyclist to move to the left toward the center of the lane.  This
message also tells the motorist that they must yield space to the bicyclist.  The
accompanying graphic illustrates these roadway positions, thus eliminating the
ambiguity of the message “share the road”.

Illustration.

See attached photograph and locations map.
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Supporting Data.

The sign is currently in place in two locations in Santa Cruz.  At the first location (East
Cliff Drive), the sign was installed three years following a fatal collision in September
2000 involving a motorist passing a bicyclist at the location.  The bicyclist was riding
downhill on the right-hand side of the 2-lane, 24’ roadway at 8 % grade.  There is a ½-
mile gap in the bike lanes at this location.  The “Bikes May Use Full Lane” sign replaced
a “Share The Road” sign that was in place at this location at the time of the fatal
collision.  The second location (High Street) is also a downhill grade with a ½-mile gap
in bike lane striping where bicyclists traveling in the center of the lane are more visible
and more predictable to motorists.

The intent of the sign is to provide increased predictability and visibility of bicyclists to
motorists to increase their safety in the roadway.  Anecdotal evidence shows more
bicyclists riding further to the left at the locations where the signs have been installed.
None of the locations have experienced any bicycle collisions subsequent to sign
installation.  The sign provides clearer information to bicyclists and motorists regarding
the proper and permitted position of bicyclists in the roadway under these special
circumstances.

Experimentation Request.

The City of Santa Cruz would like to continue to study these sign installations for the
next 6 months, at which time the Santa Cruz Public Works Department will submit to
Caltrans an evaluation report.  The evaluation report will include collision histories
before and after installation, number of users, and 2-hour observation studies of the
road positioning of bicyclists and motorists.  Communication regarding this request
should be made with Cheryl Schmitt, Bicycle/Pedestrian Coordinator in the Public Works
Department.  She can be reached at 831-420-5187 or email cschmitt@ci.santa-
cruz.ca.us.
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21202. (a) Any person operating a bicycle upon a roadway at a speed less than the normal speed
of traffic moving in the same direction at that time shall ride as close as practicable to the right-
hand curb or edge of the roadway except under any of the following situations:

(1) When overtaking and passing another bicycle or vehicle proceeding in the same direction.

(2) When preparing for a left turn at an intersection or into a private road or driveway.

(3) When reasonably necessary to avoid conditions (including, but not limited to, fixed or
moving objects, vehicles, bicycles, pedestrians, animals, surface hazards, or substandard width
lanes) that make it unsafe to continue along the right-hand curb or edge, subject to the provisions
of Section 21656. For purposes of this section, a "substandard width lane" is a lane that is too
narrow for a bicycle and a vehicle to travel safely side by side within the lane.

(4) When approaching a place where a right turn is authorized.
(b) Any person operating a bicycle upon a roadway of a highway, which highway carries traffic
in one direction only and has two or more marked traffic lanes, may ride as near the left-hand
curb or edge of that roadway as practicable.
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04-E Timetable for Combining the Two Documents to a Single Document

The committee will discuss timing for combining of the MUTCD 2003 and California
Supplement into a single document.
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Committee Member Jacob Babico would like to discussion with the CTCDC members about the
implementation of Section 2C.46 on page 2C-24 of the MUTCD 2003 and page 2C-17 of the CA
Supplement. The question is: what would be the distance to place the intersection warning sign
W2-1 or W2-2 signs supplemented with Advisory Speed Plaque W13-1 when the corner sight
distance is limited?

Table 2C-4 on page 2C-6 of the MUTCD 2003 is different that Table II-1 of MUTCD 1986 and
Table 2C-4 of MUTCD 2000.

The difference in methodology and computation for Safe Stopping Sight Distance and Passing
Sight Distance between AASHTO, Caltrans Highway Design Manual, and the MUTCD
2003/CA Supplement.

MUTCD 2003
Section 2C.46 Advisory Speed Plaque (W13-1)

Option:
The Advisory Speed (W13-1) plaque (see Figure 2C-5) may be used to supplement any warning sign to
indicate the advisory speed for a condition.

Standard:
The Advisory Speed plaque shall be used where an engineering study indicates a need to advise
road users of the advisory speed for a condition.
If used, the Advisory Speed plaque shall carry the message XX km/h (XX MPH). The speed shown
shall be a multiple of 10 km/h or 5 mph.
Except in emergencies or when the condition is temporary, an Advisory Speed plaque shall not be
installed until the advisory speed has been determined by an engineering study.

Guidance:
Because changes in conditions, such as roadway geometrics, surface characteristics, or sight distance,
might affect the advisory speed, each location should be periodically evaluated and the Advisory Speed
plaque changed if necessary.

Option:
The advisory speed may be the 85th-percentile speed of free-flowing traffic, the speed corresponding to a
16-degree ball bank indicator reading, or the speed otherwise determined by an engineering study because
of unusual circumstances.

Support:
A 10-degree ball-bank indicator reading, formerly used in determining advisory speeds, is based on
research from the 1930s. In modern vehicles, the 85th-percentile speed on curves approximates a 16-
degree reading.
This is the speed at which most drivers’ judgment recognizes incipient instability along a ramp or curve.
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Section 2C.46 Advisory Speed Plaque (W13-1)
The following is added to this section:
Standard:
If used, the speed shown on the W13-1 plaque shall not be in excess of the posted or maximum
speed limit. The advisory speed shall be determined in accordance with Section 2C.101.

The Advisory Speed Plaque shall not be used in conjunction with any sign other than a warning
sign, nor shall it be used alone. When used, it shall be positioned below the warning sign.
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04-G Overhead Pedestrian/School Crosswalk Signing with Yellow Flashing Beacons

Here's the Background: There are several installation of Overhead Flashing Yellow Beacons
(OFYB) at the painted crosswalks for Pedestrians and/or Schools. Every OFYB installation
consists of a Pole, Mast arm, W66 sign, and a Flashing light on each side of the sign mounted on
the mast arm.

The current policy requires Assembly B which consists of similar sign and the single downward
arrowhead be installed at the nearest location to the crosswalk.

How can rectify the situation?  The answer to that probably is to added installation of Assembly
B to the nearest crosswalk.
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04-5 Roundabout Signs & Pavement Markings Guidance Proposal P 1of 4

Information Item - - Proposed Changes to July 1, 2004 Roundabout Proposal

Section 3B.24 Markings for Roundabout Intersections
The following is added to this section:
GuidanceOption:

A solid or broken white line should may be used on the outer (right) side of the circular roadway, as
follows:  A 200 mm (8 in) wide solid line across the splitter island, See Figure 3A-112, Detail 38A, and a
300200 mm (12 8 in) broken white line consisting of 0.9 m (3 ft) segments with 0.9 m (3 ft) gaps across
the lane(s) entering the roundabout.  See Figure 3A-106, Detail 27D.

Edit the last option paragraph to read as follows:
 OptionGuidance:

A yield line at roundabouts placed on an arc at the edge of the circular roadway should replace the
dotted right edge line across the lane(s) entering the roundabout to delineate (see Section 3B.16) may be
used to indicate the point behind which vehicles are required to yield at the entrance to a roundabout
intersection per Figure 3B-14(CA).

Option:
For added emphasis, a dotted right edge line of the circular intersection and a transverse yield line to

the flow of traffic approaching the circular intersection per Figure 3B-14 (CA) may be used in
combination.

The following is added to this section:
Option:

For roundabout intersections with two-lane approaches, channelizing lines and lane drops for
roundabouts may be considered on a case-by-case basis.  Solid, white channelizing lines and broken Lane
Drop Line for Roundabouts may be considered as shown in Figure 3B-28 (CA).  For details on the 200
mm (8 in) wide lines,  see Figure 3A-111, Detail 37D and Figure 3A-112, Detail 38A.

See conceptual pavement markings figures A & B on following page

(Final proposal will update all figures to incorporate these changes)

2

4b

4a
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Figure A.   Recommended marking for Yield Line/Right Edge Line at Roundabout P 2 of 4

Figure B.  Optional markings for Right Edge Line with transverse Yield Line at
Roundabout
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